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Abstract of JP2002038246 

PROBLEM TO BE SOLVED: To provide a 
forming and heat treatment process for an 
electric connector material with spring 
properties and a copper alloy suitable for 
electric connector material. SOLUTION: This is 
a forming/heat treatment process for a copper 
alloy used for electric connector components 
wherein heat treatment is provided subsequent 
to fonning process. The electric connector 
alloy material is formed into a spring 
component maintaining the change in the 
hardness of spring portion less than 10 in 
terms of Vickers hardness (Hv) before and 
after it is formed. It is followed by heat 
treatment in which the change in the hardness 
of spring portion is maintained less than 10 in 
terms of Vickers harness (Hv) before and after 
the heat treatment. The heat treatment is 
preferably performed at the temperature range 
of 200-800 degrees Centigrade for 5-10,000 
seconds. 
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<miM'SLm^ (Hv) mwmxnttt: 

mwymmjn^'i •y;&-x®$ (hv) 



mmmmmmmt. 200 

Sn : 0~10wt%, 
Fe : 0~3wt%. 
P : 0-0. 5wt%. 
Zr:OM). 5wt%, 
Ag : OMwt%, 

(KO 



800*C 
Zn 
Cr 
Si 
Ti 
Al 

5wt%, 

[ii^«4] B>rfBJi^Jia:i^cjfi$<xsfi!i«ra«2oo 

Ni : 1~4 wtX, Si : 0.1-1.0 wtX. SSJ^^CuStPF 

Ni : 1~4 wtH;. Si : 0.1-1.0 wt%, ^tCSn. Mn. M 
Zn. Ag2Slt;fCo*v/i,3itRt^lSliLt.Sri^-C0.005- 

Sn :0.5-3 wt%. P : 0.005-0.5 wtX. SSUA^CuRt/ 

Sn : 0.5-3 wtt, P : 0.005-0.5 wt%, HtCNi. Mn, 
Fe. Cr. Mg&tfZn*>/J>StRL/clSm5:i^*-C0.005 

'5rl.ai-^^X'$>l> ^ tSii*«3X{i4 IB® 



<7)iaSt'5-1000(»J^ff 0 i: SriKfSi: tSli^JS 1 IB 

niMm-^i (Hv) ^^b&nojiirti:^!. 

\mmi.%m^^ ^yij-xm (Hv) ^-fbSrlOUlrti: 

m<^mmms^ (TiBtcfev^-c ro wt%j 

0-40wt%. Ni : 0— 10wt%. 

0-lwt%. Mn : 0— lwt%. 
0-lwt%. Mg : 0-lwt%. 

0-lwt%. Co : 0-lwt%. 

(K5wt%. B : 0-0.5wt%. 



1 friBm^gfMawffl^^^*^ 

Sn : 3-10 wt%. P : 0.005-O.5 wt%. J^gP^^CuSl/ 

mm 3 xit 4 sim(r>nmmmm^^. 
mm 1 0 ] mmmmmm-^^i}^. 

Sn : 3-10 wtS!. P : 0.005-0.5 wtX. IgtC. Ni. Fe 
Sl/^Zn*^<i>S!>? t/c 1 m&±t:m&Xi). 005-2W t %S: 
^*<CuSl^)S6<J^*e!|*I*^^>^|.^-^i^T'$> 
SC: t Jr^t-f l.iS^Jl3XI44iBilomm««ggP« 

[ mm 1 1 ] Hi^BlSvSf 



Zn : 5-35 wtj;. m^ij^CumJ^^mMm^mii}^ 

mm 1 2 ] miWMmmmm±i)K 

Zn : 5-35 wtX. ISfc. Sn. Ni2lt/Fej!)»^>S!tRt;t IS 

ah$:lg*TD.005-5wt%J^;z»i. ^*<Cu JtW^ 

m 3 XJ4 4 iB^i^m^^wfflffl^. 

[0001] 
10002] 

mmii. ^mmh^m-^xm^tttmnzmi 
m,mmm^^ti^}^x'$>h. mmmiz 
^<m\>^(i>tix\>^mm<Dm^i. mmi>zimnz^ 

<om\^i:^fzt. :^X^=F2mX^fit:mizimt^ 
tih^. ^<7)K-))X't:^m-2t(r)^1l^%X\^h, 

[0003] mm^M.mm:m>f)huz. ^«^r 

rra-i-m^tiXii^ . mt\i:^y^^j:ii\iZiihm. 

=5r<. m.imm^t\,zxy)\mmz "^zt if 

[0004] niz^mmmA^mmzmK s^n^t^ 
(ommK^^h-ux'hh. mtmEmi^x- 
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100 05] ttz. mzmMm(^^^^^-ii. m 

mm^. m(izmr>xmmmmEi:m::s>x 

[ 0 0 0 6 ] xtiim=m<7)m±i}^(>^:^^i^ 
(nmxmmnzh'o^ n^^^^mmmwi 
<mit!!\mmzii'>x\^h. ^^~ft<^^y^^ 
h<7)mzmMzm<^j:ifzim . ^mco^^^^^ s- 

\tttiih, mmmm.(mm\,z\t. a^A^o^tct 

>:.mm>%m^-K. i^n<rmL^%>ittiLx\^ 

[0007] z(r>^ 0 {c. mi<mmt%< uz\^m 

\zm'>x\^h<r>im^xhh, m^j:ti^h. m&im< 

fzibmmi!k^mi^^tix\.^ii}K m.^mmbm 
mmm±t^mmmtix\^^j:\>\ 

[0008] 

Sn : 0~10wt%. 
Fe : 0-3wt%, 
P : 0~0. 5wt%. 
Zr : 0~0. 5wt%, 
Ag : 0~lwt%. 

0-0 



Zn 
Cr 
Si 
Ti 
Al 

5wt%. 



(K40wt%. 

(Klwt%. 

(Klwt%. 
(K5wt%. 



I.. 
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t ^mi>zmmt:m-fm,w^mmm^^<7)tam 
mmxh-ox. muwmmmmm^^imm^ 
^imt txmuxtmmmi.^&<r>^^ v^-t. 
®$ (Hv) m(0y)\mt^j:hiio\,zWLL. <j:v>-ci* 

I., 

[0010] ^^m^2<^wmt. msmtrnkm. 
>m\t. 20o-80(rc<Dag'C5MoooofjfStfo 

[0011] ^mm3<mw,t. mm^t:>\iht tx 

i^mz^^(7m^oym3&.m A -/n-xm 
(Hv) Wit^\mnt^hmmt:'iiotzif>(^Tm.^ 

\^x ro wt%j \tmm^Mm-h) . 

Ni : OM0wt%. 
Mn : OMwt%, 
Mg : 0~lwt%. 
Co : 0-'lwt%. 
B:0-M).5wt%, 



[0012] ^^^mAmmt. mimm.mzm 
^tihmm>m^mc<r>^X'5'-'\mm^xhh 

[0013] m\<m5<mw.t. mMss^mmm 

Ni : l~4wa. Si : O.lM.OwtX, m^tiKuRt/T^ 

[0014] mmemmii. mimmm^m 

Ni : 1-4 wa. Si : 0.1-1.0 wU. StCSn. Mn, M 
Zn, m.t/Coi}>(:,miKtt:imVXtm&X'0.0(35-~ 

^m^^xhiz t imt thwmmmm^ 
xhh, 

{ooi5]mmi<r>mw,i. 

Sn : 0.5~3 wt%, P : 0.005-0.5 wt%. m^lfiZn R 



[0016] mcomamma. mmmm^mm 

Sn : 0.5-3wtX, P : 0.005-0.5 wt%, SgtCNi, fh, F 
e, Cr. Hgdmnipi^M1RLtiimitim&.X0.Oli^ 

x'hh, 

[0017] ^m<n^9<mmtnM.wmmm^ 

Sn : 3-10 wt%. P : 0.005-0.5 wt%, JSgPA^CuSl/ 

[0018] mm^ 1 o<^®K{i, ffEm^^^gw 

Sn : 3-10 wU, P : 0.005-0.5 wt%. SlC Ni, Fe 
mnnPhmW. Uz l aah5:^fit-0.005-2w t %$r 
«S?*«CuRlPr^iie<J^Jifi?55*><^>^:S^^^T'S) 
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[00191 mm 1 1 <r>m»i. immss^m 

In : 5-35 wl%. ^ifiCxxmPf^-m^nm^(>^J: 

[0020] mm 1 2ff)mii. mm^mm 

Zn : 5~35 wt%. WItZ. Sn. Ni. ¥ei)^(>m^Uzim0, 
±Srefi"Ct).005~2wt%S:ir;^^. m^f)<cumpf^m 

[0021] 

^t^^tmmwti^:nx'hi, 
[0022] -^mzmimmi:-^i^i>-mb ix 
mmmm(>tix\>^i, iSMmmammt:'!^!. 
^"^mm. i&mmmizmmmajLX'^tfzm 
mm>mx'Mm]tifzi^t^ii^tix\<^i,, ^z 
x\ :^mx'ii. fiibm^^j:mmiix^txw:mmn 
in^ixh^. ^emsmmamimtx. {£h 
m^zmfznimmsm^mirmvtinx otti 

[0023] wmm:^&^mmii. mmxt ^<^miz 
m!mi:m^mmiimm-^^cr>MJWmfjmx 

mm^^imt ixmmxtmmMxum^ 
>f (Hv) ^i\:momt^j:hXoizMT 

<x\^x'm!mi:n'^tzmizm^<7)rimmiu 
m^^^-/ii-xm (Hv) mttiiomib-thmm 

-5 T V ^ h^\,z\i'f}mmm'miJMmm^z j: 
0. n^mTt'^'^tz^\izm.ffm\w\ow^t^j: 

[ 0 0 2 4 Hfiai: LX(^mth^mt. ftff JniS: 

'n-iiimzmm^LX'ff ^ -vni-xm^ (hv) \,z^it 
if^thtK w.^w>iM.<rim^iwmmth^\<z 

m-mmm.zi.'^xuihtixmmm 
\,z^mthzt\m^^j:\\ z<mMi. -ecom^ofiia 
mx'-\^\,zmL<rmmti^x^^j:\^t:^'chh, 
[ 0 0 2 5 ] ijcfc. nsmt Lx<7mSimfrfmt u 
X. -WLmz\tmmm:2<xy^mc}im^Lfzm^^ 
mm h » 2(xrcm<^m.xn\m^m^^^mt 
hzuix'^ii. mci:mx.h^mxu'mxnim. 

mM^hii}m^X'\i^j:\^t:^x:hh, m!^^5 

~ 1 0 0 0 oi^ft ttim. mi80 ovmi(^^isrc 



tfz. ioooommtt>mit^izX'yxiS(. 

[0026] ±ie3!{sag. ^nunmmit^j:^ 
m^mmzi.->x. mtL\^^m^^^mt^:'o. 
Tiizmsf^^j:mmm^i,z-^\.^xmmh, ^^^^ 
^-mizmm^tim^^tix. cu-Ni-si^^ 
(3;^yy■^^fei:tv^^ ) 7t)>'$)i,. i~4wt%oN 
i. 0. 1-1. oyNt%osi^^7).^mmi}mm 
izmp^^j:i'^^m^tLX\^i . ±fe^^t. mi,zs 

Mn, Mg. Zn. Ag, CoCO^'J&^'^Stf^lS 1 

miiLtmMxo . 0 0 5-2 w t m^mn 
mi,zmi}'(^^j:im^^mhmtmtixi^i. 

<>tov^-C{i3 0 0-7 5 OX:i)^MMi§MX\ 5~1 0 
0 0 0^c7)j!|Hlgf^A<ifftLV\ 3 0 0X:*S|-C<^5!ra 

mm<7)mmmtf^^^'cm< , i^tc? 5 o-c^s;! 
[0027] m^^b Lxmi>§'<m$tix\,^mm 

mmi>Z-?\^XWmi>> 5~3 5wt%OZn5:^ 

A. ^tfimmizmt^f^^xmhrntiz-^i^xii. 2 

0 0~6 0 OVtl^MMimX\ 5 ~ 1 0 0 0 O^cOJ!® 

tv\ 2 0 o'c^mx'<D>mmm^<D^ 
imifmx'm<. mzeoo'cmimma, mit 
mtismxm^t/^i om±«:'^»M^:'3a^ u<^v\ 
[0028] d:w^zmmxi:^tsmi\ixmizmm- 
^mmi>z-^\'^xmmth. muxmzx-yxmmza 
m}!^m<^ti^tim^j:i^<. mtxmmmtm^ 
-f y^-xm^-i\^-iO'-'iox'htiii. ms.<Dim^ 

x\ mmm<om^tiimmxin^tzm&<7)m^x' 

-y-f 'y^-m^%iwmntxw^ht<^j:h 
^^z\t. ¥^m<^fz^. mwm\.z±^<wi& 

[0 0 29] ^f^, ^UU^Al^cOckatC. ftJfSr^tf 

mmxmzmmwL^m^hmmm ^jrr^E 
jDisritri:. wk^xmrfmxmznm:^t. jes 
mmxmz^m^mm^:mifi. z^^m^^ 

< •y;^-X?g$ (Hv) X'^mL<r>±mi:W^^itfl^h 

h. zixty(r)mim.mzmmit^^htm\,t. -j-o 

[0030] ±iejDii*j!m*<®fflT# h^mmt l 
x\iTti(r>mm.i^-thm^±mh, bp*>, tib 

wf^mpmiiiitf^h^xh^mmmm^ (tie 

tctiV^'C ro wt%j {4iiaanS:Stt|ct&) . 
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Sn : OMOwt%. Zn : (K40wt%. 

Fe : 0-3wt%. Cr : (Klwt%. 

P:(KO. 5wt%. Si : 0~lwt%. 

Zr : 0-M). 5wt%. Ti : 0~lwt%. 
Ag:OMwt%. Al:(>-5wt%. 
^dl^TC^ : 0-0. 5wt%. 



Ni : 0~10wt%. 
Mn : 0~lwt%, 

Mg : OMwt%. 

Co : 0— lwt%. 

B:0M).5wt%. 



10 0 311 iB^ammizmtLtimvhi, 

Ni : 1~4 wt%. Si : 0.1-1.0 wU, ^*>'CuaiP|^ 

Ni : 1-4 wt%. Si : 0.1-1.0 wU, gtSn. Mn. M 
g. Zn. Ag3tllfCo*>/i>S»?L!tl«J'XhSri^T'0.005- 

[0033]^/^. mim%immmm^^t ix. 

Sn : 0.5-3 wt%. P : 0.1-1.0 wt%. ^*^Cu m 

[0 0 34-1 tfz. mmmm^mm^t lx 

a. 

Sn : 0.5-3 wU. P : 0.1-1.0 wt%. WiZHi. Mn. F 
e. Cr. Mg. Zn*>/i>Stl?L^^lSW±5ri^fiT0. 005-2 

c 0 0 3 5 3 t^c. itnemmtfgiaswffl^^^i: tr . 

Sn : 3-10 wt%. P :. 0.005-0.5 wt%. mi^tl^Cu R 

xM^mmmsi)^(^^j:m^i>zi,mmx^h, 
[ 0 0 3 6 ] Mtc. tmmmmimm^it. 

Sn : 3-10 wtX. P : 0.005-O.5 wtH:. MOC Ni. Fe 
JllXZn*^/i,Stf? t 1 rnVXt^UMX-0. 005-2W t %5r 

[0037]$ (>i,z. mMf(^mmmm-^^t i 

Zn : 5-35 wt%. SSPKu at/^}SW^*eil*^'p 

c 0 0 3 8 3 $ ^>ic. mmfmm^mm^t t 

X, 

Zn : 5-35 wt%. MiC. Sn. mRX/Vei}^ mtKUz lU 
ah^Jgftt0.005-2wt%^#P;^. ^gSA^Cu aiPT 

[00393 

imtmi] m4 1 Lx^.tmuztmuz^^m.(o 

m-^^ (A : 3;l/y y-^^. B. C : W^. D : S^) T. 
:KJiO. 25iiiiiiW$:llU;5FL:^v!j^^^c7)^Xffi^l;jDlt. 

miimmiUj:\^x'm. mmimxim 



w^Mmm:mm.'mm^x''^'yfz. ^mmM 
m%^x\ muM^zm^t:mmLtz^x''ii->tz, 
[00403 i^wfim. \iim<7y\i^^. mi^ 

<m^>mm\iiit Lxm-thmim.^fifm^ 

x-'^o-jmti^M. mm<m^m'^-fhuz. wm 
xnmmiizmsb. mm^mm\,zii\^x'^->tz, mf 

mi%Lii. t-k. mfti^m^tlx\^^x\^umzr>\^x 

$ (Hv) ^si^t^^. mmmnm- 

[0041 3 <iihU(r)^rz 0 >m}mk(r>-^yr}i^ 
^i,z-?\^x. mix^^iti^^yy'Q<r>wmm^mm 

fcjTx^y^rifAt. (cfmmkiz^^^^ym^uz 
^yr)V5-!ri,z-:>uxmmi,z'i^^ yrcDcoJmimmi 

ii^x.^^^ ^mm<7)ifh^^fz >otuz. 
[00423 <m:f]mmm.>m>)mtk<D^yr)i5y 
iiov^r. 'e<o*ti[-ci5ox:4'5ooi^ 

mmm^L. 5^o¥i^iic?r*tf). miSAtccomi^ 
[00433 ±m-c ^rssiigtffii^. mm 

m(ill6i:trS^-ra3t;iBL/v:, i^. *^*fimft{f 
jDlWCt3V^-C{i. A-D<7)MilcO*rf4ift(fjDlHlrf^O 

iS^^^UilOiai^l-C^-^A:, mecD^izX^t. ft{f 
JlII?r*tfjaaK!llIiai:^W!fflSr1ti5^:v^fi!5f6fi^ 14 

^jDlf^Hl^a5:fi=^ro/i2ts:^BB0iJNo. 1-13 
mmzmtirz^t:9iikLX \,^lZti)mh. 
[00443 t-^c. ^jasa^^Oi^V^No. 19 . 20 . 23. 

25. zntmiymmmm^i}'. mmx*)mx'io 

[00453 
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0, iii3tLX<7)imii^^^m-CS)llio. T&tHo. 29 

mm^mzx^xm-Mx.xhmmxi>zmm 
m.-{ti)^mo. -^^BmcD^n^x'ii. immtti^^h 
z t t:^tmx'$> h . :mmm-^±m& lx 

Z\,ziiW^X'%h, 

[0046] 

^±\.zimm<r)Mimmjm^:mmht. \,fm<r) 

<. ^-^xi^x^^mTifZhm-tiztti^tiimi, t 
i^bLxmmmT^t, n-^x. ^m^tmm 



?>. 

tmx'hh . 

[15] mLLtLmmmim. 2 1 tT^-n-c* 

1.0 

[17 ] Lxmmi-Lfz^^zm^mim. 
xhh, 

2 wm:^:^m- 

4 ^mk(r):<xm- 
4 2 .x;^Jg?«Of&;V 
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